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ABSTRACT

Gust:‘u('upra FOZEISCHSIS. 4 NEW SPeCies of recent gustr()pml
mollusk  Papillidae. Gastrocoptinae ) is deseribed from the vi-
cinity of the Ozark Uphft and Paleozoic Platean (" Driftless
Area’) in the midwestern USA The structure of the angnlo-
parietal “tooth” in €& rogersensis consists of two diserete soh-
parallel Tamellae borne on a rectangular callns, distingnishing
it Trom all Gustrocopta procera «Gonld. 15407 snbspecies and
variants, including Gastrocopta procera mechogi 1 Tama and
Johnston, 1913). Gastrocopta procera riparia Pilsbry, 19121,
and Gastrocoptu procera sterkiana (Pilshn 191200 Morpho
metric analyses demonstrate that even at sites of co-ocen-
rence. Gorogersensis shells ave significanthy < P<<0.0005) smaller
than G procera Additionally, while G rogersensis exliibits no
variation in shell swze with latitnde ()7 = 0.976), o highly sig-
nificant (P<<0.0005 clinal variation exists m G procera (G ro-
gersensis populations appear restricted to mndisturbed calear-
cous bedrock outerops i areas that escaped AWVisconsiian gla-
ciation. The Tinnited range. habitat specificity, and potential fire
sensitivity of this species snggests that it shonld be given w high
priority for conservation.

Additional key words: Gastrocopta: procera. morphometries,
hiogeography, ccology. midwesterm USA,

INTRODUCTION

The genus Gastrocopta (Wollaston, 185751 comprises a
group of pupillid mollusks of nearly global distribution
Pilshin, 1949). In the Americas, this genus extends into
the nearctic where at least 1S vecent .\‘]w('i(’s ocenr east
ol the continental divide (Hubricht, 1983). Becanse ol
variability in apertural dentition and shell size. Gastro-
copta (Cr1slrn('u})lal procera is one ol the most tasonom-
icalv cliallenging members of this group. Pilsbry (1912
1949) regarded G. procera to consist of fonr weakly dil-
ferentiated taxa: G, procera. Gastrocopta procera
meelungi, Gastrocopta procera sterkiana. and Gastro-
copta procera Torm riparia. However, Hhabrielt (1977
considered G p. meelungi ssnonvmons with G procera

and elevated the remaining two Tormis to specific rank.
Unlortunateh, no data was presented o snpport these
conclusions.

During studies on the recent land mollusks of the
midwestern USAL we located 19 Gastrocopta popula-
tions from Arkansas, Hlinois, Towa, and Missouri that
could be readily distinguished from Gastrocopta procera
and its subspecies via a consistent snite of characteristies,
even at sites of co-ocenrrence. A additional 10 popu-
Latioms of this Torm were docnmented from northwestern
Hlinois and southwestern: Wisconsin throngli examina-
tion of G procera material at the Field Muoseam of Nat-
nral History - IPNINTD. Inspection ol G procera material
from the ‘\(';u](‘ln'\ ol Natmral Sciences ol |’]|i|;1(](‘||)||i;1
(ANSP) revealed that a specimen lrone Rogers, Arkansas
also represented this form. This specimen had previonsh
heen identified and illnstrated as Gastrocopta procera
weelungi (Pilshinv, 1948, figs 493:4- 50 Pilshiv 1945 did
not specifically discuss this specimen. even thongh con-
spicnons dillerences can be seen between it and the oth-
er illustrated G p.ineclngi specimen top. it ligs 193:
1-3). which was stated by him to he “identical™ to the
t\])l',

I this paper we deseribe these distinet popnlations
as Gastrocopta rogersensis new species and commment on
its rvl;lti(m\hip to the Castrocopla procera (‘nm]wlv\
morphometrically compare it to G procera and consid-
er its hiogeograply and ccology

MATERIALS AND NMETHODS

Study Populations: A\l populations o Gastrocopta
collected Dy the anthors from the contral US A were on
amined. Sp'(-('inn-n\ nf(l([xh'mr'upla JUOCCEd SeNsU lato at
FNINTT and ANSPE were also examined. Included in
these were the Pilshin (1915 fignred specimens of Ca
{rocopta procera nice Iingi Trom Rogers. Arkansas
South Dakota. Additionally. the holotope

mectngi  USNA 226395 was exanined
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Figures 1-5. Scanning electron micrograpls of Gestrocopta rogersensis and Gastrocopta procera 1, 3. Gastrocopta rogs 15
USWGE 391 1 Falts THIT Praivie Natnre Preserve, Monroe Connty, Hhnois, USA OO TS WO3SOTY N 20 Castrocopta rogen
EWGE 106 NMaguoketa South CGlade, Clinton Connty, Towa, USA (9073957 W 42717127 N0 A Gastrocopta procera

{ 16 Falts THI Prairie Nature Presenve, Monroe (fnlmi) Hiinois, USA Q071171537 W 389197 N 5. Gastrocopta procera.
(IR Posiper T Shiade: Glade, Flovd Connty Towa, USA 92 392" A\ 433107 N0 6. Gastrocopta procera meclungi.
I ‘ 6395, Lomg Bk, Phelps Connty, Kansas, 7. Gestrocopta rogersensis, angnlo-parictal kanclla: UWCEB 3911
I 1hil | Preserve, Monroe County, Hlinois, USA Q0T I3 W 3971097 NS, Gastrocopta procera, angnlo-parictal
Tmella 1 Fults TOI Prairie Natiure Presenve, Monroe Connty, Hlinois, USA (907117157 WO 35797197 N

Morphometrie anahvses: Individuals were assigned table 10 Included were all 9 known stations at which
1o cither Gastrocopt pecies or Gastrocopta pro- these Lava co-ocenrred. The geographic coordinates for
cera based on apertoral | v confignration, Twenly caclt population was determined nsing a Trimble and-
five: Castrocopta new specic d 21 G procera popn hield GPS. appropriade USGS 7.5 mimnle: topographic
lations from 1he states of A s, Hlinois, Towa, and maps or Delore Gazetteer, and comerted to UTM

Wisconsin were used for shell wphomclric analvsis Zone 16 coordimates asing ARCINFO.
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Table 1. Location and collection information for known Gastrocopta rogersenses sites and ieasured Castrocopta procera sites,
with mumbers of shells used in morphometric analvses. An N represents known € rocersenses sites trom where no speciinens were
meastred.

# Neasured

(e
rodger G
Site Focation Collector Collection number sensis procera
Arkansas
Baxter County
Norfork Q2716 447 W 367137227 \ Brian Coles 199662 3 1)
Salesville 92716327 W, 36713027 N Brian Coles 199673 10 1 D8
Bentonw Connty
Rogers Pilshin 1945 Freure 193153 \
Boone County 93706'00" W, 36297007 N\ George Walsh \
Carroll County
Beaver Dam 94°01736" W. 36 19°39" N Brian Coles 19930122 32
Table Rock Lake 937167 TS" WL 36728227 N Brian Coles 1995.6/6.1 i
Independenee County
Cushman N 91747277 W. 3553338 N Brian Coles 1995/4/14 2 13
Izard County
Calico Rock East 92708 147 W 3670648 N Brian Coles \
Calico Rock West 92°08'55" W, 3607017 N Briun Coles [995'5/3.3 24 33
Madison County
Withrow Springs Park 93°43'55" W 360907 N Brian Coles 199510/13 2 | 2
Scarey County
Harriet 12 92729°42" W\ 3575908 N Brian Coles 1999, 10212 ]
Leslie S 92°33"19" W 35 1915”7 N Brian Coles 1998 37131 2
NMarshall N 92°41'39" W 355754 N Brian Coles 1995 5 16.2 3
Muarshadl S 92735 41" W. 3554217 N\ Brian Coles 1998 331 2 12
Stone Connty
Mlison 92°07"23" W, 35°56'35" N Brian Coles \
Barfoot Recreation Vrea 927157 1S" WL 367017 16" N Brian Coles [on7.7122 2
Calico Rock South 92°08'30" W, 36506227 \ Brian Coles 1997/7:17 2 | 2
Sonth Side S 91736/ 46" W 357107007 N Brian Coles 199974 11 6
Hlinois
Callhoun Connty
Franklin 1l 90°36'38" W 390357 N Jefl Nekola UMW B 3568 12
Juckson Connty
Kings FFerry Bluff SO726' 15" W, 3736'02" N el Nekola UWGB 3516 3T
JoDaviess County
Elizabeth YOTHY 1S WL 427197597 N Johu Slapeinsky IPNINTL 256535 1
Madison County
\lton 90°13'36" W, 353451 N Jell Nekola UWGE 6311 31
Mouroe Connty
Fommtain Gap 90°15"33" W, 35 22'36" N Jefl Nekola LW G 3939 a5
Fults Resenve 90°11715" W35 09°19" N fell Nekola UWGRB 3914 UWGB 39160 45 42
Randolplt County
Chester SO33'06" W, 3556 42" N _[t'ff Nekola UWGB 4267 UWGB 4269 Y ]
Prairie du Rocher 9OT11'56" W, 3570628 N Jeff Nekola UWGE 3894 UWCRB 35960 13 24

lowa
Allunakee Connty
Fish Farmi Mounds 11T HI7 AW A43°2T7 12" N Jeft Nekola UMW GB 3366, 336
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Table 1. Continued.

Site

Loe

ation

# \leasured

Clayton County
Turkey River Mounds
Clinton Connty
Maquoketa Sonth
Dubuique County
Rooseyelt Load

Floyel Connty

Juiper THll Shale Glade

Jackson Conunty
Hamilton Glade
\Vinneshick County
Decorah Glade

Missouri

Taney Connty

Hollister
Wisconsin

Buffalo County
Land fill Road

Crawford County
Leituer Hollow
Rush Creek

Crant Countty
Devwes Heighits
Zimnner

LaCrosse Connty
Eaperimental Fann
Iinon

Picree Connty
Huger City

Trempealean Connty
Brady’s Bluft

Nernon Conntyy
Battle Bhidt
Vacton

Y1021 W,

90°39'05" W,

90744307 W

9275902 \W.

DO°34'08" W,

Q16" 10" W,

93713417 W,

91752" 45" W,

12°42745" N

42°01'12" N

43°32'55" N

13°03"10" N

42704237 N

4371853 N

36737007 N

44715'56” N\

91705°05" W, 43710

91°07'51" W,

QIO 1" W,
102" 50" W,

O1°00° 477\
91" 12700" W,

92°31'36" W,

O128'59" W,

QIR] 238" W
91127157\

127 44°03" N
42°50'30" N

43750127 N
43719147 N

H1736720" N

101127 N

1372736 N
13729°26" N\

@
roger- G
Collector Colleetion nmomber scusis procera
[ellT Nekola UWGB 6468 47
JelT Nekola NGB 612 31
Jett Nekola UWGRB 3783 15
Jell Nekola UWGB 375 11
JedT Nekola UNWGB 3732 16
Jeft Nekola UWGRB 6315 17
Brian Coles \
Jaumes Theler FAINTL 255717 |
James Theler IPNINTI 256076 S 3
James Theler ININTT 285824 6
James Theler INENTI 256131 S
Jaunes Theler IFNINTL 255650 11
James Theler ININEHE 285670 S
James Theler ININTT 285761 S
James Theler ININTT 255920 3
James Theler ININTT 2557530 13
Janies Theler FNINTT 256019 S
Jaies Theler FNINEL 255513 | |

10 udividhalsy all matire.
indamaged shells were weasnred. For Larger popnla-
tions, a random sawmple ol approsimately 65 indamaged.
achilt shells was selected. Shell height and width was
measured ininerements ol 0.01 i using a dissecting
microscope with acalibrated ocular micrometer, Nai-
iwm - dimensions were recarded Tor cachi shell, Shell
height was measneed Trom the tip ol the proloconch to

For small populations

the buse ol the dipowhile shell width was measnred from
the right-most marein ol the apertire {o the lelt-most
mardgin ol the body whorl,

Dilterences in shell Tieight and width for hoth Cas-
[rocopla new slw(‘ivs and (:(1,\'[)‘(”‘()])/” procera were an-
abvzed via ol 2wy ANOVAS in which tivon and geo-
araphic location served us independent variables. Be-
cinse ol mdural groupings in occurrence. popuilations
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were assigned to one ol three geographic vegions: Pa-
leozoice Plautean. southern Hinois, or Ozarks. Diflerences
in shell height and width within the 9 sites of co-ocenr-
yence were also docmnented nsing full Z-wany ANOVAS
in which taxon and site served as the independent vari-
ables.

The central tendencies in these relationships were
araphically represented via box plots. In box plots, the
central Tine represents the median of the saple. the
margins of the hox represent the interquartile: distances,
and the fences represent 1.5 times the interquartile dis-
tances. For data having a Ganssian distribution. approz-
imately 99.3% of the data will full inside of the fences

(Velleman and Hoagling 19S1). Ontliers falling ontside of

the fences are shown with asterisks.

The strength of clinal variation in shell Tieight vs. Tat-
itnde tas expressed i UTM Zone 16 coordinates) was
estimated for both species using least-squares Thiear re-
aression. UTN] coordinates were nsed to preclude po-
tential bias orignating [rom use ol polar-coordinate lat-
itnde coordinates.

Scamning electron microscopy:  Scaming clectron
micrograpls of Gastrocopta rogersensis and Gastrocopta
procera. taken with a Hitachi S-2460N S(-;mninu Llec-
tron Microscope in N-SEM Mode (10 Pa: 22 l\\ with
a backscatter detector and no. 2 gamma corvection.

Habitat associations:  The physical habitat and asso-
ciated plant communities were noted during field col-
lection ol sites docimented by the anthors. This intor-
mation was determined lor other sites throngh imnsenm
records and/or the published literature te.g.. Theler.,
1997).

SYSTEMATICS AND DISCUSSION

Family Pupillidae Torton. 1531

Subf: um]\ Gastrocoptinae Pilshry. 1918
Genns (,mfmmpm Wollaston, 1878
Subgenus Gastrocopta Wollaston, 1878

Gastrocopta roZersensis new species
(Figires 1-3)

Gastrocopta procera meclungi Pilshiy, 1948, figure [plate ] t95:
in part. onlv spechnen i figures 4-5.

Diagnosis:  Gastrocopta rogersensis is similar in form
to Gastrocopta procera but is distingnished by the shape
ol the ananlo-parietal lamella. Tn G rogersensis the an-
anlar and parictal lobes form two diserete, oflset, snb-
parallel ridges home on a vectanaular callus (lignres 1.
2.7, In G procera these two Tobes comerge. creating
atriimgnlar stmcture (ficures 4,5, S0

Description: Shell clongate-ovoid with a weakly
conical spire, brown, we dl\l\ striate, 1.77-2.3S 1 tall
(mean = 211 wm) X 0.ST—1.05 mm wide (mean =
0.92 mm): 6 whorls, the last 2 ol approvimately equal
width: sntore pronounced. The apertive is clongate
and ronnded with a non-continnons peristone. The
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weakly rellected [ip 18 of Tighter color than the vest of
the shell, and is strongly reinforceed wath a shallow snl-
cus imnnediatels be hind. The aperture has 5 Lonellace.
The dn"lll(l P arietal consists of two disere te, .1[)])1()\1—
mately straights sab-parallel Tanellie borne on a reet-
dl]('lllll callus with e ananlar portion originating
near the junction of Tip and bodv whorl, The colu-
mellar Taniella is bilobed, the upper prominent and
the Jower nodular. The upper palatal laniella is short
and placed in Tront of the ananlo- parictal. The lower
palatal is long and decply inserted helid the anaulo-
parictal. The hasal Lunellais short, colommar, and in-
serted in front of the anen lo-parice t.l|.

1\1)0 material: ll()}-)t\[n flonres 10 30 1NN

296651, 2.16 non length x 096 nnn width, Jeff Nekola
]v” LT ol T99S: Paratypes: FMINTE 296657, 2t speci-
mens collected with the holotvpe at Falts THE Prairie
Nature Preserve, Jefl Nekola leas Florida Musewnm of
Nata Histony 28535205 specimnens collected with the
holotvpe at Fults THll Praiviec Nature Presene, Jolm
Slapeinsky legs FNINTT 206355, 10 speciniens. ( salico
Rack \West, ]/n(] Comnty, Mrkansas 192 855" W36 717
N1, Brian Coles leg: FNINTE 2963559, 10 specitnens.
Salesville. Baxter Connty, Vrkansas (9271673527 W
36713727 N Brian Coles ]("”‘ FNINTE 296660, 10 spece-
imens, Prairie dn Hu(ll(l Randolply Conuty. Hlinois
(D156 W 35628 Joeft Nekola lea: FMNTI
296661, 10 specimens, \Lupml« ti \(mth Glade, Clinton
Comnty. Towa (90739°5” WO 2717127 Now Jell Nekola leg,
FAMNH 2957300 13 specimens. Bre u]\ s Blndt, Trenipe-
alean Connty, Wisconsin (91 26597 AW 4 112 N
James Theler leg.

Type loc: llll\. Fults 1l Prairic Natnre Presence
90 11'15" \\_ 3579197 N Monroe County., Tlinois.
USAapproximateh 3 ke SE of Fults along Binll Road:
on din ]nnmlunv onte rops. mder Red Cedar Juniperies
virginiana 1.0 at the erest ol a blotl, We selected this
locality as it is centrally Jocated within the known range
ol (.'r/.eru(‘uph/ rogersensis, and exists within a protected
natnral avea. Additionall . the Tocality is included i part
of the range ol G rogersensis where the new species
ocenrs svinpatrically with Gastrocopta procera

Etvmology:  The specific name honors the town of
Rogers. Arkansas. This is the collection Tocation for the
speehien pon which the first published illustration was
based. Exen thouglh we have been mmable to relocate
them in Rogers. extant populations are knowi within 40
ki at Withvow Springs State Park and Beaver Damn.

Subgeneric allocation:
angnlo-parictal Tobes as seen
hasal Tamella, and brown shell color indicate that Cas-
trocopta rogersensis belongs in the snbaenns Gastrocoy
ta. Superficially.its angnlo-parictal Tonella rese ambles
that ol several species in Gastrocoplta subaems e
sidens. notably Gastrocopta hitamellata  Sterk
Clapp. 1909 and Gastrocopta dalliana St
Pilshiy, TU4S: fignre 19001 10 Howeve

The approzimately straialit
in basal view. colmmmar
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Taon

Box-plot diagram of variation v Gastrocopta rogersensis and Gastrocopta procera shell height and width within the

Ozarks, southern Mlinois. and Paleozoic Platean Statistical results are based on a 2wy ANOVA with interaction.

this subgenus are characterized by having angular and
parietal lobes that are ennved or hent at th( Hr dlxtd] ends,
an clongate hasal lamella whose long anis is parallel to
the lip. and a dear to white shell eolor,

Morphometries:  Shells from 414 Gastrocopta roger-
sensis (116 from Paleozoic Platean populations, 121 [rom
sonthern linois. 117 Trom the Ozarks), and 343 Gas-
trocopta procera (5SS Trom Paleozoie Platean populations,
177 from southern Minois. 7S Trom the Ozarks) were
meastred. Comparison ol these demonstrated that G
rogersensis averaged 2,11 mu in height whereas G pro-
cora averaged 2010 e disnre 90 lln.\ dillerenee was
hichlv significant  P< 0.0003). Addition: dlve the differ-
ence in In 1ht between Ozark and sonthern Hinois pop-
wlations was areater than for Paleozoie Platean ])()])III.I*
tions (- 0.0005 © Simiku trends were noted in shell
width  Figure 30 with G rogersensis averaging 0.92 nun
and G procera averaging 102 mm. This difference was
lhighly siguificant P+ 0.0003) and also varied between
p()plll;lti()n conters P 000051,
gence ocenrring in the Ozarks,
One-hundred and oty three of the measured Gas-
trocopta rogersensis and 113 of the measnred Gastro-
copta procera shells originated Trom sites of co-ocenr-
rence. When analvees were limited 1o these stations,

with nesimimn diver-

]]I”]l]\ \]"Illflt"l]lt dilferences (P<0.0003) were still noted
in |>()th shell height and width digure 101 Additionally.
a highly significant interaction hetween site and shell
height (P<0.0003) and width (P = 0.002) was noted.
with nuinmnm divergence ocenrring hetween the two
species in the Ozarks.

Lincar regression ol shell hieicht vs. UTNE NS coor-
dinates (table 20 demonstrated that while Gastrocopta
procera shell Tietght stronehy (17 = 0.375) and - signifi-
L':l]ll]_\ P<0.0003) inereased towards the sonth. no clinal
variation ocarred in Gustrocopta rogersensis P =
0.576: 12 = 0.0001. Because ol this, differences in shell
size are less marked hetween G rogersensis and Gas-
trocopta procera i the north. 1t is not clear why these
tana r(-s])un(l (Iil'll(*r(*nt]_\ to identical envirommental ara-
dients.

Geographic distribution:  The 30 known stations [or
Castrocopta rogersensis appear restricted to three dis-
tribution conters: the Ozark uplilt of northern Arkansas
and sonthern Missouri. sonthwestern Hlinois, and the
Paleozoie Plateat cor " Driltless Area”™ see Prior, 19910
ol northeastern Towa, northwoestern Hlinois. and south-
western Wisconsin tfignre 110 The majority ol known
sites in the Ozarks are restricted to limestone blulls near

the upper western (Benton, Carroll and Madison coun-
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of co-occmrence. Statistical resnlts are based ona 2-way ANOVA with interaction,

ties) and ecastern (Baxter, Izard. and Stone connties)
\White River and its tributaries. In southwestern Hlinois,
G. rogersensis is liited to a 60 ki extent of Tiestone
binffs along the Mississippi River in Randolpland Mon-
roe conntics. The Paleozoie Platean populations lie with-
in 30 ki of the Mississippi River in Jo Daviess County
(Mlinois), Allimakee, Clinton, Dubngne. and - Jackson
counties (fowa), and Crawlord, Grand LaCraosse, Trem-
pealean, :and Vernon connties (Wisconsin). The localized
distribution of G, rogersensis contrasts markedly with
(Ju.s'trm'n})m procera procera. which is \\'idvs])rv;ul
throughont much ol the castern and midwestern USA
(Hubricht, 1985).

Even thongh we have docinmented nd snails at over
700 sites in the region, as neither our own collections
(nor those musem collections that we have examined)
fully cover this landscape. we canmot imegnivocally state
that G. rogersensis is limited to only these three distri-
butional centers. This is particularly troe in the sonth,
where undercollection in sonthern Missouri may well ac-
comt for the apparent dispmetion hetween Ozark and
southern Hlinois populations.

The dominant distribution for localized midwestern

Table 2. Snmman statistics Tor regression ol shell height v,
UTM N-S location [or Gastrocopta rogersensis vs. Gastrocopta
procera. The best-fit slope is caleulated as the mm change
shell height per 107 meters.

Speaies G rogersensis . Procera
n 415 343
slope —0.003 —0.367
standard error 0.021 0.026
t —4).156 —14.284
p (2-tailed) 0.576 <0.0005
I 0.000 (.375

USA Polveyridae and Zontidae species cHabricht. 1955:
Emberton. 19950 is tvpicallv centered on the narth-
western Arkamsas Ozarks [e. Iuflectaring edentatus
(Saampson. 158910 Paravitrea sinmpsoni 'l’ilsln}; 15591,
Stenotrema labrosunme (Bland, 15620 and Ventridens
Drittsi (Pilshiv, 159210 However. other localized mid-
western distrilmtions also exist [e.g. Disens macelintocki
(F.C Baker, 1928, Enchemotrema hubvichti (Pilsbhin.
19400 and Triodopsis discoidea (Pilshin . 190 4] Castro-
COpla roZersensis POssesses one ol these Tatter patterns.
heing limited to the Ozarks and the Paleozoice Platean
Its range is most closelv matched by that of Vertico mier-
ameecensis VanDevender. 1979 which exhibits an almost
identical distribution (Frest and Fav. 1951 Hubricht.
1983 Frest. 1991 anthor’s wnpnblished data). Both ol
these regions are underlain by carbonate bedrock. have
a rugeed terrain, and escaped glaciation diing the Wis-
consinan. Unlike G rogersensis, however, Voomerame-
censis is restricted to cool. mesic carhonate cliffs C17rest.
1991,

Taxonomic remarks:  Pilshry (19450 differentiated
lornis and subspecies in the Gastrocopta procera gronp
based primarily on the degree of separation ol the an-
gular and parietal portions of the ananlo-parictal lamella.
arading [rom Gastrocopta procera form viparia least
separated’ throngh Gastrocopta procera procera
Gastrocopta procera sterkiana to Gastrocopla proeera
meelinngi (most separated). Gastrocopta p. mechimgi was
also thonglit to dilTer Irom the nominate species by be-
ing shorter and having a thicker and more comver Tip
(Baker, 19349, Franzen and  Leonard, 1913: Pilkbiy
19450, Subsequent workers have considered G p
meclungi as \im])l}‘ A variant of G procera 1.conard
1939: Hubricht. 19550 Hubricht (1977 1985 diller
tiated the remaining tana as distinet species bas
marily on the position and stope ol the lo
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Figure 11, Distribution of Gastrocopta rogersensis,

tooth. ranging Trom G, procera (most deephy inserted
throngh G sterkiana to G riparia (east deeply inserted)
but Lailed to give adequate reasoning for these conclu-
sions. We ave found these Teatures to be highhy vari-
able. with contimmons variation apparenthy existing hoth
within and between popnlations, Farther morphometric
and tanonomic im estigations will he necessary to help
determine the appropriate tnonomic ¢ llwr(nu < within
this aron).

Despite continned ambigmty over the status ol forns
within the (Z(l.\'lrm'uplu procera ('()m[)l(-\, (:(I\‘[l‘()(‘u‘l)ltl
rogersensis new species is distinet inall aspeets. Tt dilTers
most conspictionsly by liaving the anaular portion ol the
angnlo-puricetal lame i wrising near l]l(‘ lip and ranning

parallel and separate from the more deeply set parietal
portion. While the angalar and parictal portions show a
variable degree of distal separation in G procera, in all
cases they fnse at approximately mid-length. Svimpatric
popnlk ions of G, rogersensis and G procera do not in-
terarade in this feature. Additionally. G rogersensis in-
(ll\l(ln s appear consistenthy s dler v 0.25 ) than
G. procera. Less striking differences inclnde the distinet-
Iv rellexed Tip of Gorogersensis as scen in profile figure
3). and its somewhat ]()Il"(] and more d< eply inserted
lower palatal lamella.

Based oun these eriteria. examination of the ll()]()t_\'pe
of Gastrocopta procera meclungi (USNN 226395, figure
6), and the ANSP fienred specitnen ol G p. meclungi
v Sl Prakota ( l’]l.\lm: 1945 fig. 493: 1-3) revealed
that hoth fell well within the nonnal range ol variation
tor the Gastrocopta procera complex. This, we concur
with Leonard (1939 and Hnbricht (1953) that this taxon
should he regarded as a ssmonvim of Go procera. Thow-
ever, the fignred ANSP specimen ol G pomeclungi [vom
Raogers, .\11\(1115‘15 (Pilsbry, 1948, fig. 193: 1-3° u)nf()nn.s
in all respects to Gastrocopta rogerscasis. The reasons
for the overlooking of the miqueness of this spe('imen
by Pilshry are M\cl\ two-fold: first. the specimen fell
within his concept ol C. p. meelungi as it has a very
pronomnced separation between thc angulo-paric tal
lobes. Second. as no other G rogersensis specimens exist
in the ANSP collections, there was only himited oppor-
tunity for him to observe the other consistent dilferences
that exist between it and G procera.

Becanse ol this contusion. Gastrocopta rogersensis has
remained undesceribed even though specimens have like-
Iv existed in collections for over 60 vears. Baker (1939)
referred to Gastrocopta procera meclungi ront Hlinois.
within the known runge ol G rogersensis. Ths drawings
of this tavon appear similar to G, rogersensis. It are too
erude for definitive confirnmation. Tatehison (1959) list-
ed G pomeelungi from Fountain Bluflin Jackson Coun-
ty. Hlinois, d])])l()\]l]ldt(’l\ 35 ki to the SE ol the sonth-
ern-most known Hinois G.rogersensis population. Even
thongh we have not been able to examine these speci-
mens, the reported location and habitat make it likely
that these wso represent Gorogersensis. Theler (1997)
cnconntered (G rogersensis in his sivey ol western Wis-
consin bedrock glade Tand snail fannas. hat identified all
individuals as G procera.

Preferved habitats: Al known populations ol Gastro-
copta rogersensis are limited to xerie or drv-mesie cal-
careots rock onteraps, Ozark and sonthern Hlinois pop-
ulitions were enconntered on wooded  eliffs or elill
crests, as at the tvpe location. The Paleozoice Platean
populations are restricted to bedrock alades (see Theler,
1997 [or images of the Brady Bluft site). - these hab-
itats, individouds are Timited to organic accunmlations in
rerie, sparsely vegetated microsites, where short-stati-
ved grasses and forbs such as . \goseris cuspidata (Porsh.)

Rl Andropogon scoparius Mich.. .\itemesia caudata
Michin., Carex abdita Bickn.. Carex richardsonii R.Br.,
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Castilleja sessiliflora Pursh. Muhlenbergia cuspidata
(Nutt.) Rvdb..and Viola pedata 1. ocenr.

CONSERVATION RECONMMENDATIONS

Becanse of its limited geographic range and Tabital spec-

ificity, Castrocopta rogersensis should be considered ol

consernvation importanee. FEven within its distribational
centers. populations wre sporadic and tend to be Timited
to ligh-quality sites. Tronically, a hirther coneern Tor its
umtmmd sunvival is the ocenrrence ol imany popnlations
(including the type and most of the Wisconsin stations)
within managed nature reserves. Prairie and bedrock
alade habitats throughout the midwest USA e gener-
ally subjected to intense fire nianagement, as it las heen
believed that reintrodnction of fire will inerease the vigor
and diversity of the ”Id\\l nd biota (e.g. Curtis, 14954
Panly, 19850, Becanse of this. Theler llL)(L stated that
fire management is essential to maintaine the habitats
used by G rogerseusis in Wisconsin, However, fire s
known to be deleterious to many native pradrie plani
(5 and Platt, 1975) and dl'tll]()])t)(] (Swengell 1996:
Harper et. al. 2000) species. Such negative impacts likely
also exist for G rogerseasis. as individunals veside in
thatch and organic dofl Tavers that are removed throngh
repeated fire (pm)d( s. As recoveny of these Lk avers takes
over a dozen vears in xeric grassh mds (Gibson and tinl-
bert, 1987). 1he frequent use of fire management (<710
vear return intervals) may it the amonnt ol appro-
pnatv habitat and swmhunll\ It(hl(t‘ the size of G ro-
gersensis 1)()1)1]].1“()]\5, Suggestions of this can be seen in
Theler (1997), as the most frequently irmed sites (e.g.
Rush Creek) also have the smallest G rogerseusis and
G. procera populations. The number of recovered shells
per unit volume ol soil litter in these anaged Wisconsin
sites is 2=3 times simaller than that observed in nearly
mmbumed Towa sites (e.g. Maquoketa South and Raoo-
sevelt Road). Such tlvmls shonld not be surprising. as
land snails are highly sensitive to fire (Frest and Jolan-
nes, 1995). We 11 ave observed 30% rveductions in rich-

ness and order-of~magnitnde rednctions in abundance of

land snails between adjucent unmanaged and five-man-
aged grasskands in northwestern Minnesota Ganthor’s un-
published data). Thas, overuse of fire management by
consenvation groups may pose as areat of a threat to the
survival ol G, rogersensis as habitat loss.
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Catalogue aud Bibliography of the Marine
Shell-bearing Mollusca of Japan. Type
Figures.

Shuw'ichi Higo. Paul Callomon, and Yoshiliro Goto.
2001, Elle Scientifie Publications, Osaka, 208 Pp-
$323.00.

This important work is now complete with the pub-
lication of the volume of ficures. The tet valime was
reviewed inthese pages (Petit, 1999 shorthy after its
publication. The ook is unique in that all f]lfnud spee-
imens are ame-hearing tvpes. As the dnth(ns state in
the introduction. it became evident during the produc-
tion of the text volume that the identity of many species
was imeertain. As only type speciniens are fignred, read-
ers mav be assnred that the fignres match the names.

Almost 2000 type specimens are fignred in color. 1ach
page of figures comprises 16 excellent, informative illus-
trations. The arrangement of this data is, of conrse. ex-
plained in the introduction that shanld e read hefore
the hook is used. Data is arranced in five arcas. the most
lmp()ll it })umf the entry nllmlwl that ((nusp(m(]\ to
the species lllllll])(‘l in the test volnme. The snffis “s” on
a number indicates that the name of the type figured is
treated as o junior svnonvin i the test \()llllllt’ As i
example. there is a ficire of the holotvpe of Zafra mi-
triformis N Adams, 1560, and also three fignres of type
s]w(n < of nomina that appear in most lltvmtm(’ a8 Syn-
omvms ol Zmitriformis: 7. zonata (Gould, 185601, 7, cal-
idicosta 1abe, 19600, and 7. subditrea (15, A Smith,
1579 . When viewed together it is clear that all for are
not conspecitic, On the other Tand, the figires of Bue-
cinam midori Thabe and Tto, 1965, and B ocdematinm
Dall, 1907, appear to represent the same species. There
arc munerous examples to e Tound of hoth cases, This
book dranaticallv ilhistrates the importance ol having
fisures of tvpe specimens,

The second hit of data is a scale har nsed for speci-
mens nnder 10 mne and the thivd is @ measnrement in
millimeters for Larger speciniens. Of little interest to the
casnal user s the foneth bit ol information that is an

indication used if the fignre is a composite image. A
composite image may he nsed for a shell whose shape
prechides bringing the entire specimen into goad foens
at ance, in which case twa photographs are taken and
combined.

The final bit of data is termed the “main data box”
and contains the specific name and generie placement
nsed in the text volmme: the anthor and date of publi-
cation: tvpe statns: musernn name and registration nun-
ber. The rules for designation ol type speciniens have
alwavs been somewhat confusing and were recently
made even more so by el mnges in the fourth edition of
the 1CZN. The anthors list the varions kinds of tvpes
recoonized. the acronvms for which are nsed in the
“main data box,” and give a deseription of each.

The only negative aspect of this production is the fact
that onlyv same of the tasa listed in the text volmme are
repre sented by figures of type specimens. As explained
by the authors, priority was given to species originallv
described from Japan as their lnnlt( d resonrces p]ulud
ed inclusion of all species. Many well-known Japanese
species originally deseribed [ron clsewhere by the ear-
lier .mtlmls (Linnacus. Gmelin, Lamarck, and others:
arc therefore absent.

Anappendix lists additional species names for the
Catalogue, errata for the Catalogue listings, errata and
additions to the bibliography: and additional and emend-
ed Japanese names. There is a complete index. As with
the first vohime, this hook of fignres is snperbly pro-
duced. Tt is A4 in size. the tet prinlml on cream stock
paper and the plates on hean glossy stock, and bound
i Damaseene cloth with a (f()l(] st ampe «d leatherette
spine. As s standard in .];11);111. it comes in asli pease.
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